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Resumen: Foggi, B., Lastrucci, L., Papini, P. Vergari, S., Gennai, M., Gervasoni, D., Viciani, D. & Ferretti, G. La vegetación
del valle del rio Verdiana, Apeninos septentrionales (Pistoia-Italia Central). Lazaroa 32: 153-178 (2011).
En el presente trabajo se describe la vegetación del valle del rio Verdiana (Pistoia, Apenino Central) mediante el método
fitosociológico. Las comunidades vegetales encontradas pertenecen a las siguientes clases: Montio-Cardaminetea, Asple-
nietea trichomanis, Galio-Urticetea, Mulgedio-Aconitetea, Nardetea strictae, Rhamno-Prunetea, Salici purpureae-Popu-
letea nigrae y Querco-Fagetea. En particular, el estudio ha contribuido a la descripción de nuevos sintaxones: Asplenio
viridis-Cystopteridetum fragilis subass. saxifragetosum cuneifoliae subass. nova y Geranio nodosi-Loniceretum alpigenae
ass. nova, de la cual vienen identificadas dos nuevas subasociaciones: loniceretosum alpigenae y loniceretosum nigrae.
En el estudio se reconocen cinco habitats de interés conservacionistico (Directive 92/43 EEC). 
Palabras clave: rio Verdiana, Apeninos septentrionales, ripario, matorrales de madreselva, comunidades megafórbicas.
Abstract: Foggi B., Lastrucci L., Papini P. Vergari S., Gennai M., Gervasoni D., & Ferretti G., Vegetation of the Verdiana
River valley in the northern Apennines, Italy. Lazaroa 32: 153-178 (2011).
This work describes the vegetation growing in the valley of the Verdiana Stream in the northern Apennines, near Pistoia,
Tuscany. The plant communities are reviewed and analysed using a phytosociological methodology and referenced to the
following classes: Montio-Cardaminetea, Asplenietea trichomanis, Galio-Urticetea, Mulgedio-Aconitetea, Nardetea stric-
tae, Rhamno-Prunetea, Salici purpureae-Populetea nigrae and Querco-Fagetea. Several new taxa are described: Asplenio
viridis-Cystopteridetum fragilis subass. saxifragetosum cuneifoliae subass. nova and Geranio nodosi-Loniceretum alpi-
genae ass. nova subass. loniceretosum alpigenae subass. nova and loniceretosum nigrae subass. nova. The study identifies
five habitats of significant conservation interest (Directive 92/43 EEC). 
Keywords: Verdiana River, northern Apennines, riparian vegetation, Lonicera scrubland, megaforbs.
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INTRODUCTION
The Verdiana River valley is characterised by
vegetation which is scarcely influenced by human
activity, having been preserved from excessive
sylvicultural exploitation due to the steepness of
the terrain and the consequent difficulty of access.
This has allowed the particular plant communities
to maintain a good state of preservation. Their
study is fundamental for determining the best ma-
nagement systems and in order to document and
increase our knowledge of plant biodiversity at
the local level. Since the upper Verdiana Valley
belongs to SIC Monte Spigolino - Monte Gennaio
(code IT5130006) it is characterised as a high-al-
titude habitat and its preservation value is there-
fore enhanced.
The Verdiana valley is steep and flanks the
river which, like many mountain rivers, cuts de-
eply into the rock. The riverbed is narrow, with
turbulent water flow almost all year round due to
the steep gradient along most of the river course.
These geomorphological characteristics influence
the kinds of vegetation present, which include
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species affected by the presence of running water.
The steep slope allows lateral light penetration
and heliophilous species to grow even within
multilayer forest-like phytocoenoses. This loca-
tion gives rise to a kind of 'edge effect' which is
particularly acute in some forest communities and
involves an increase in the internal heterogeneity
of the communities, favouring many species with
quite different ecological requirements. This cre-
ates a high species richness in these communities
as well as posing some difficulty for referencing
them to the familiar vegetation types, particularly
with regard to phytosociological collocation. It
was therefore decided in some cases not to for-
malise the vegetation types identified, as they are
not strictly comparable to research carried out
under similar conditions but in other areas.
The aim of this paper is to contribute to the
phytosociological knowledge of the plant com-
munities in the Verdiana River Valley which are
relevant for conservation, and also to contribute
to knowledge of other plant communities that
thrive in the vicinity of steep mountain streams.
STUDY AREA 
GEOGRAPHIC LOCATION
The Verdiana Valley is located in the north of
Pistoia province (northern Tuscany). The stream
follows a course of 10.5 km running roughly nor-
theast to southwest, and is a tributary of the Lima
River. It has a 19 km2 catchment which represents
6.2% of the Lima Stream. The Verdiana originates
below the Cancellino Pass (1634 m) and joins a
branch descending from Monte Cornaccio (1881
m) and another from Monte Gennaio (1813 m).
The river headwaters are at the Tyrrhenian/Adria-
tic watershed and the general course of the valley
runs parallel to that of the high Reno Valley, al-
though the two rivers flow in opposite direc-
tions.
CLIMATE FEATURES
From the analysis of data from 20 thermome-
tric and 40 pluviometric stations in the Pistoiese
Apennines (source: Ibimet and ARPA EMR) a
climate map has been constructed following the
Rivas-Martinez bioclimatic classification (RIVAS-
MARTÍNEZ, 1995, 2008). The altitude factor cre-
ates several climate zones which follow in a
sequence from the highest altitude of the Corno
alle scale, where yearly rainfall exceeds 2100
mm and the yearly average temperature is about
3°C, down to the valley floor where the climate
has sub-Mediterranean characteristics such as the
S Marcello station (625 m) with a mild water
shortage in August (36 mm) even though the ave-
rage yearly temperature is 11.9°C, with January
as the coldest month (4.2°C) and July the war-
mest (20.5°C). In the next highest zone is the
Maresca station (1043 m) with a higher rainfall
(1997 mm), and an average yearly temperature
of 9.4°C (January 1.8°C, August 18.0°C). Table
1 shows the bioclimatic types within the study
area. 
GEOLOGICAL AND GEOMORPHOLOGICAL FEATURES
The valley is characterised by a major altitude
gradient. In little over 10 km, the river drops from
an elevation of over 1800 m to 465 m where it
flows into the Lima Stream. The erosion of the
Figure 1. – Study area.
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valley forms a typical deep V-shape, with steep
sides along most of its length. The higher part of
the drainage basin splits into two main branches:
the branch partially originating in Monte Cornaccio
and partially in Monte Gennaio follows an appro-
ximately NE-SW course. On its left hydrographic
bank, 2.5 km from the source as the crow flies, it
is joined by Fosso Selvori which flows from east
to west. The Verdiana stream flows on a rocky
base made up of quartz-feldspar turbiditic sands-
tone rocks alternating with silt schists related to
the Macigno formation, alternating with marls-
tone which is typical of the central part of its
course.
MATERIALS AND METHODS
The vegetation study is based on 134 relevés
carried out along the valley between March 2006
and July 2009, from an altitude of 600 m to the
mountain top at 1800 m. The relevés were made
following the classic phytosociological methods
of the Zurich-Montpellier school (BRAUN-BLAN-
QUET, 1928). The relevés of some vegetation types
(woodbine and megaforb communities)  are cha-
racterised by a particularly high and apparently
continuous internal variability, among which it
was not easy to find homogenous groups, and they
have therefore been analysed by mean cluster
analysis performed by the Syntax V software (PO-
DANI, 2002) in order to highlight structures in the
data. The cluster analysis was done on a "species
x relevés" matrix with abundance-dominance
data modified according to VAN DER MAAREL
(1979), using the chord distance as the similarity
index, and the complete link as the agglomeration
method.
RESULTS AND DISCUSSION
EUTROPHIC BEECHWOODS (TABLE 2)
As mentioned above, the sites surveyed are on
the banks and in the riverbed. Under these condi-
tions no fine deposits are formed as the current is
strong enough to carry huge boulders  downhill
and the banks are severely eroded, and landslips
occur frequently. Since the forest vegetation is
often directly influenced by the river, species with
different ecologies are often found in the same
phytoceonosis. Although homogeneity was al-
ways sought in the main site, the microsites pro-
duced a notable richness of flora (DI PIETRO,
2009). While larger trees -and to some extent
shrubs- are able to withstand flowing water, sma-
ller plants such as grasses are highly affected by
these variable and locally changeable conditions,
making it difficult to classify them according to
classical syntaxonomy. Beech woods are found at
elevations below 1000 m on less steep sites where
soils of colluvial origin can be found. The floral
composition comprises eutrophic species in the
association Cardamino heptaphyllae-Fagetum
sylvaticae Oberd. & Hoffman 1967 (GABELLINI
& al., 2006; FOGGI & al., 2008). All the coenoses
sampled, however, are affected by surface water
flow depending on their proximity to the river.
This is indicated by the presence of Salix caprea,
S. elaeagnos and Petasites albus.
HORNBEAM WOODS (TABLE 3)
Hornbeam woods can be found near to Ostrya
carpinifolia woods but at lower altitudes. They are
localised in fresh sites but more elevated in com-
parison with the river. The species composition of
Table 1
Bioclimatic belts of the Verdiana valley. For every belt the range of Altitude (m.a.s.l.), Annual precipitation in
mm (P) and annual mean temperature (ºC) is presented.
Bioclimatic belt Altitude P T
Lower orotemperate, upper hyperhumid climate > 1700 >2100 3-5
Upper supratemperate, upper hyperhumid climate 1200-1700 2000-2100 5-8
Inferior supratemperate, inferior hyperhumid climate 700-1200 1800-2000 8-11
Upper supratemperate, upper humid climate < 700 < 1800 >11
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Table 2
Eutrophic beech woodlands
Cardamino heptaphyllae-Fagetum sylvaticae Oberd. & Hoffman 1967
(Fagion sylvaticae, Fagetalia sylvaticae, Querco-Fagetea)
Altitude (m) 1140 1040 930 880
Slope (°) 10 10 10 5
Aspect W WNW N SW
Surface (m2) 80 60 60 70
Cover (%) 100 100 100 100
N. relevé 1 2 3 4
Characteristics of association
Geranium nodosum + 1 + +
Cardamine bulbifera + 1 + r
Cardamine heptaphylla . 1 1 r
Euphorbia dulcis . + + +
Geranium robertianum . 1 r .
Ecological variant on running water
Salix caprea 3 3 . 2
Petasites albus . 2 3 r
Adenostyles alpina + + 1 .
Salix eleagnos . 1 2 .
Aruncus dioicus . 1 . .
Characteristics of higher syntaxa
Fagus sylvatica subsp. sylvatica 5 4 4 4
Dryopteris filix-mas + 1 2 .
Sanicula europaea . + r .
Viola reichenbachiana . . r r
Festuca heterophylla . . + 2
Oxalis acetosella . 1 r .
Lactuca muralis . r . r
Laburnum alpinum 2 . . .
Stellaria nemorum subsp. montana . . 1 .
Campanula trachelium subsp. trachelium . . . 1
Ostrya carpinifolia . . 1 3
Other species: 
Urtica dioica subsp. dioica + r + .
Salvia glutinosa . + + +
Galium mollugo subsp. erectum . . r 1
Gentiana asclepiadea . r r .
Lonicera alpigena subsp. alpigena 2 1 . .
Lonicera nigra + + . .
Hieracium lachenalii . r . +
Dactylis glomerata . r . +
Brachypodium sylvaticum subsp. sylvaticum . . . 3
Other species: Circaea alpina subsp. alpina and Daphne mezereum + in 1; Equisetum arvense subsp. arvense, Polys-
tichum aculeatum and Saxifraga rotundifolia subsp. rotundifolia r, Anemonoides nemorosa, Circaea x intermedia,
Milium effusum, Mnium hornum, Polypodium interjectum and Sesleria argentea + in 2; Angelica sylvestris subsp.
sylvestris, Luzula nivea y Ranunculus platanifolius, Clematis vitalba, Doronicum pardalianches, Myrrhis odorata,
Rubus idaeus subsp. idaeus and Sorbus aria +, Melica uniflora 1 in 3; Aegopodium podagraria, Dactylorhiza ma-
culata subsp. fuchsii, Galium laevigatum, Scrophularia nodosa and Stachys sylvatica r, Abies alba, Cephalanthera
longifolia, Crataegus monogyna, Cruciata glabra, Emerus major, Euphorbia cyparissias, Fragaria vesca subsp.
vesca, Fraxinus ornus subsp. ornus, Knautia drymeia, Lathyrus vernus subsp. vernus and Salix purpurea + in 4.
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°05'91", 10°49'23"; 2: 44°05'91", 10°49'23"; 3: 44°05'08", 10°49'06"; 4: 44°04'56", 10°49'06".
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the herbaceous layer is very similar to that of the
beech woods. The dominance of hornbeam in the
tree layer leads us to ascribe our coenoses to the as-
sociation Geranio nodosi-Carpinetum betuli des-
cribed by Pedrotti, Ballelli & Biondi 1982 for the
ancient lake waterbasin of Gubbio (PEDROTTI & al.,
1982), and not to the association Carpino-Coryle-
tum Ballelli, Biondi, Pedrotti 1980 which groups
shrub coenoses dominated by Corylus avellana,
whose characteristic species are not present in our
stands (BALLELLI & al., 1980). Here, the association
differs from the typical one due to the presence of
Sesleria argentea, which configures a variant of su-
perficial soils. AS PIRONE (2000) already pointed
out for Abruzzo, in the Geranio nodosi-Carpinetum
betuli association, Corylus avellana is well repre-
sented in the shrub layer. From the table we can see
a group of typical higher-altitude species due to the
very deep valley that severely limits access by sun-
light and to the connection with species typical of
higher-altitude coenoses such as: Gymnocarpium
dryopteris, Lathyrus vernus, Laburnum alpinum,
Polysticum aculeatum.
OSTRYA CARPINIFOLIA WOODS (TABLE 4)
Black-hornbeam woods are frequently found in
southern exposures and on medium to gentle slo-
pes, but not always on fully-developed soils for-
med by deep river sediments covered by thin layers
of soil. From the phytosociological point of view
they show affinities with the woods referred to by
GABELLINI & al. (2006) as a variant of Roso cani-
nae-Ostyetum, with Sesleria argentea and Hepa-
tica nobilis. The floral composition of these woods
is in an intermediate position to several syntaxa of
superior rank, and in particular among the woods
referred to by BLASI & al. (2004) such as Campa-
Table 3
Hornbeam woodlands
Geranio nodosi-Carpinetum betuli Pedrotti, Ballelli &
Biondi 1982
(Carpinion betulii, Fagetalia sylvaticae, Querco-Fagetea)
Altitude (m) 680 720 700 610
Sllope (°) 35 35 5 45
Aspect S SSE SSE NE
Surface (m2) 60 25 150 120
Cover (%) 100 100 100 100
N. relevé 1 2 3 4
Characteristics of association
Carpinus betulus 5 5 5 4
Geranium nodosum 2 + + +
Variant on thin soils with Sesleria argentea
Sesleria argentea 3 4 3 2
Characteristics of higher syntaxa
Hedera helix 2 1 1 +
Fraxinus ornus subsp. ornus + 1 3 1
Festuca heterophylla 1 1 1 2
Lactuca muralis r r + +
Corylus avellana 3 . 2 3
Melica uniflora + . 1 +
Cruciata glabra + + + .
Fragaria vesca subsp. vesca r r + .
Solidago virgaurea r + r .
Crataegus monogyna 1 . r .
Euphorbia dulcis . + + .
Rubus hirtus r . r .
Campanula trachelium r . . r
subsp. trachelium
Sorbus aria . r r .
Cephalanthera longifolia . r r .
Castanea sativa r . r .
Pulmonaria hirta/apennina . r r .
Asarum europaeum . . 3 .
Acer opalus subsp. opalus 2 . . .
Acer campestre . . . 2
Galium laevigatum . . . 2
Fagus sylvatica subsp. sylvatica . . 2 .
Other species: 
Trochiscanthes nodiflora + . . 1
Hepatica nobilis + + . .
Asplenium trichomanes + r . .
Anemonoides nemorosa . r . +
Polypodium interjectum + . . r
Other species: Neottia nidus-avis, Cardamine impatiens
subsp. impatiens and Prenanthes purpurea r, Adenostyles
alpina, Angelica sylvestris subsp. sylvestris, Brachypo-
dium sylvaticum subsp. sylvaticum, Daphne laureola and
Laburnum alpinum +, Lathyrus vernus subsp. vernus 1 in
1; Asplenium adiantum-nigrum subsp. adiantum-nigrum,
Campanula persicifolia subsp. persicifolia, Saxifraga cu-
neifolia subsp. cuneifolia, Hieracium murorum and Rosa
canina r, Cyclamen hederifolium subsp. hederifolium,
Emerus major, Ilex aquifolium and Rubus caesius + in 2;
Hieracium bifidum, Knautia drymeia and Salvia glutinosa
r, Geranium robertianum and Viola reichenbachiana + in
3; Gentiana asclepiadea r, Dryopteris filix-mas, Gymno-
carpium dryopteris, Luzula nivea, Polystichum aculeatum
and Saxifraga rotundifolia subsp. rotundifolia + in 4.
Localities: All from the surroundings of the Verdiana
river; geographical coordinates (latitude, longitude) are:
1: 44°04'06", 10°47'59"; 2: 44°03'59", 10°47'48"; 3:
44°04'16", 10°48'16"; 4: 44°04'17", 10°48'22".
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Table 4
Black hornbeam woodlands
Roso caninae-Ostryetum carpinifoliae
(Barbero & Bono 1971) Ubaldi 1995
(Crataego laevigati-Quercion cerridis, Quercetalia pubescenti-petreae, Querco-Fagetea)
Altitude (m) 840 960 880 880 1000 870 850 990
Slope(°) <5 <5 <5 <5 - <5 10 10
Aspect S S SSW S - SSW W W
Surface (m2) 75 50 18 80 15 40 45 30
Cover (%) 100 100 100 100 100 90 80 100
N relevé 1 2 3 4 5 6 7 8
Characteristics and differentials of association
Ostrya carpinifolia 5 4 5 5 5 5 4 4
Sesleria argentea 4 + + . 4 . + 1
Corylus avellana 1 . 3 . . . . 1
Cephalanthera longifolia + . + . 1 + . +
Campanula trachelium subsp. trachelium . r . . . r . r
Dryopteris filix-mas . . . . r + + +
Hepatica nobilis . + . . . . . .
Ecological variant on running water
Petasites albus . . . . . 3 5 4
Oxalis acetosella . . . . . + + +
Aruncus dioicus . . r . . 1 . +
Urtica dioica subsp. dioica . . . . . . + r
Adenostyles alpina . . . . . + r .
Equisetum arvense subsp. arvense . . . . . r + .
Solanum dulcamara . . . . . . + r
Characteristics of higher syntaxa
Festuca heterophylla 3 3 3 3 1 2 1 3
Fraxinus ornus subsp. ornus 2 1 . 1 2 . r +
Fagus sylvatica subsp. sylvatica . 3 1 1 2 . . .
Geranium nodosum . + + + . + + 1
Fragaria vesca subsp. vesca + r r + . r . +
Hedera helix 1 r . . + r . r
Sorbus aria . . r + . + . 1
Rubus hirtus + . . . . + + +
Cruciata glabra . + + r . . . +
Viola reichenbachiana . r . r r . . r
Hieracium gr. murorum r . . + r . . r
Lathyrus vernus subsp. vernus + 1 1 . . . . .
Solidago virgaurea r + + . . . . .
Melica uniflora . 1 r . . . r .
Crataegus monogyna + . . + r . . .
Luzula nivea . . + 1 . + . .
Emerus major . . 3 r + . . .
Gentiana asclepiadea . . . + . + . +
Laburnum anagyroides subsp. anagyroides 1 . . 1 . r . .
Geranium robertianum . . . . . + + +
Lactuca muralis . . . . . r r r
Cardamine impatiens subsp. impatiens . . . . . r r +
Euphorbia dulcis . + . + . . . .
Pulmonaria hirta/apennina + r . . . . . .
Cardamine bulbifera . . . + . . . r
Cardamine heptaphylla . . . . . r . +
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nulo-Ostryenion Ubaldi (1986) 1995 and to the
woods that UBALDI (2003) refers to as Laburno-
Ostryenion (Ubaldi 1986) Blasi, Di Pietro & Filesi
2004. Both these suballiances belong to Ostryo-
Carpinion orientalis, which suggests acceptance
of the presence of this alliance in the area under
examination. We concur with ARRIGONI (1998) in
considering that the characteristic species of the
Ostryo-Carpinion orientalis are not present, at
least in north-western Tuscany. Accordingly, we
prefer to assign this Ostrya dominated forest to the
alliance Crataego-Quercion cerridis Arrigoni 1997
(ARRIGONI, 1997), recently reconsidered by DI PIE-
TRO & al. (2010). In the herbaceous layer we found
some species which can be referred to the order
Fagetalia sylvaticae and indicate the passage to
beech wood. As in the case of beech woods, there
are certain aspects that show a remarkable number
of species linked to light and water-flow due to
proximity to the river. The block of relevés 6-8, for
example, clusters species of forest margins and
megaforbs such as Petasites albus, Aruncus dioi-
cus and Adenostyles alpina that can be found here
due to the light and the effect of running water. 
SHRUBBY RIPARIAN WILLOW GROVES (TABLE 5)
Starting from the minimum flow riverbed there
are mainly coenoses with willow forming the first
band of woody vegetation which is not generally
able to develop into new coenoses due to frequent
disturbance by flooding.
The willow groves along the Verdiana are do-
minated by Salix elaeagnos, sometimes found in
association with S.purpurea. They have been re-
ferred to the association Salicetum incano-purpu-
reae Sillinger 1933. As indicated by PIRONE
(2000) for Abruzzo, the differences between Sa-
licetum incano-purpureae Sillinger 1933 (=Sali-
cetum elaeagni Hag 1916 ex Jenig 1955) and
N relevé 1 2 3 4 5 6 7 8
Castanea sativa . . . r r . . .
Epipactis helleborine r . . . . r . .
Laburnum alpinum . . . . 3 . . .
Other species 
Salix eleagnos 1 . 1 2 . 1 . 3
Dactylis glomerata + . + + . + + .
Salvia glutinosa . . . + r 1 + .
Galium mollugo subsp. erectum + . . + . + r .
Knautia drymeia . . + + . . r r
Brachypodium sylvaticum subsp. sylvaticum . . . 3 . + + .
Salix caprea 1 . . 1 . . . .
Juniperus communis . . . + 1 . . .
Dactylorhiza maculata subsp. fuchsii . . 1 . . . . +
Circaea x intermedia . . . . . + + .
Hieracium bifidum . + + . . . . .
Vicia cracca . . + . r . . .
Other species: Melittis melissophyllum subsp. melissophyllum and, Polystichum aculeatum r in 1; Anemonoides ne-
morosa, Glechoma hederacea and Polypodium cambricum Pteridium aquilinum subsp. aquilinum r, Corallorhiza
trifida + and Asarum europaeum 1 in 2; Calamintha grandiflora, Carduus carlinifolius subsp. carlinifolius, Lotus
corniculatus, Valeriana tripteris and Carex remota r in 3, Cirsium erisithales and Pyrola minor + in 3; Epipactis
persica subsp. gracilis, Euphorbia cyparissias, Lapsana communis subsp. communis and Trifolium pratense r,
Agrostis capillaris, Campanula persicifolia subsp. persicifolia, Daphne mezereum, Pseudotsuga menziesii and Salix
purpurea + in 4; Listera ovata and Platanthera chlorantha 1 in 5; Aegopodium podagraria, Clematis vitalba and
Cardamine hirsuta r, Athyrium filix-femina, Chaerophyllum hirsutum and Mnium hornum + in 7; Acer pseudopla-
tanus, Cephalanthera damasonium, Galium mollugo subsp. erectum, Polypodium interjectum and Stellaria nemorum
subsp. montana r, Angelica sylvestris subsp. sylvestris, Carex pendula and Conocephalum conicum + in 8.
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°04'57", 10°48'59"; 2: 44°05'26", 10°49'08"; 3: 44°05'03", 10°49'04"; 4: 44°05'03", 10°49'04"; 5: 44°05'28",
10°49'21"; 6: 44°05'07", 10°49'00"; 7: 44°05'02", 10°49'00"; 8: 44°05'27", 10°49'18". 
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Table 5
Riparian willow open woodlands Salicetum incano-purpureae Sillinger 1933
Salicetum incano-purpureae subass. petasitetosum hybridi Oriolo & Poldini 2002
(Salicion incanae, Salicetalia purpureae, Salici purpureae-Populetea nigrae)
Altitude (m) 580 580 580 580 800 850 850 800
Slope (°) - - - - - - - -
Aspect - - - - - - - -
Surface (m2) 45 35 35 25 60 120 40 80
Cover (%) 100 100 80 100 90 90 90 100
N relevé 1 2 3 4 5 6 7 8
Characteristics and differentials of assoc. & higher syntaxa
Salix eleagnos 5 5 5 5 4 4 4 5
Salix purpurea subsp. purpurea . . . 1 2 2 3 .
Solanum dulcamara + 1 . . . r . r
Carex pendula . . . . 1 2 1 +
Saponaria officinalis r 1 . + . . . .
Carex remota . . . . . 1 . +
Circaea lutetiana subsp. lutetiana . . . . . r . 1
Circaea x intermedia . . . . . . + +
Angelica sylvestris subsp. sylvestris . . . r . . . r
Populus nigra . . r 1 . . . .
Salix triandra s.l. . . . . . 2 . .
Alnus incana . . . 1 . . . .
Salix alba . . . . . 1 . .
Differentials of subass.
Eupatorium cannabinum subsp. cannabinum + + + + r . + r
Petasites hybridus subsp. hybridus . . . . . . + 1
Hygrophilous species
Galium mollugo subsp. erectum + + + + r . + r
Equisetum arvense subsp. arvense . . . . + 4 1 +
Mentha aquatica subsp. aquatica . . 2 + + . 3 .
Artemisia vulgaris r . . . r . + .
Ranunculus repens . . . . + . r r
Urtica dioica subsp. dioica . r . . . + . r
Barbarea vulgaris subsp. vulgaris . . r . . . . r
Epilobium hirsutum . . + r . . . .
Lysimachia punctata . . . . + . r .
Myosotis scorpioides subsp. scorpioides . . . . . . r r
Nasturtium officinale subsp. officinale . . . . . r r .
Petasites albus . r . 1 . . . .
Arctium lappa . . . . . . . 3
Other species
Cardamine hirsuta . . . . . r . r
Cardamine impatiens subsp. impatiens . . . . . r . r
Clematis vitalba 1 1 + 1 . . . +
Cruciata laevipes . . . r . . . r
Fraxinus ornus subsp. ornus . + . . . . . r
Geranium nodosum . r . . . . . r
Geranium robertianum . r . . . . . r
Impatiens noli-tangere . . . . . . . 2
Lactuca muralis . + . r . . . .
Melica uniflora . + . . . . . r
Prunella vulgaris subsp. vulgaris . . . + + . . r
Salvia glutinosa 1 + . . . . . +
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Saponario-Salicetum purpureae (Br.-Bl.,1930)
Tchou 1946 are that the first can found on eleva-
ted, steep mountainous terrain on sandy/gravelly
substrates and with boulders of various sizes,
while the second is usually located at lower ele-
vations (400-500 m) mainly on silty, sandy or so-
metimes gravelly alluvial soils. In our surveys a
mixture of species was observed which does not
allow identification of all aspects of the Salicetum
incano-purpureae association described by PI-
RONE (2000), ORIOLO & POLDINI (2002) or ŜILC
(2003). Nevertheless, at least two surveys include
Petasites hybridus, Eupatorium cannabinum and
Cirsium oleraceum and can be ascribed to the
subassociation petasitetosum hybridi ORIOLO &
POLDINI 2002 typical of a mesophylous mesophi-
lous environment.
WHITE ALDER RIPARIAN WOODLANDS (TABLE 6)
Some groves dominated by white alder (Alnus
incana Moench) have been sampled at an eleva-
tion of about 600 m. These phytocoenoses can be
referred to the association Alnetum incanae Lüdi
belonging to the alliance Alion incanae (= Alno-
Padion Knapp 1942; Alno-Ulmion Br.-Bl. &
Tüxen 1943). The classification of RIVAS-MARTÍ-
NEZ & al. (2002) is here followed to determine
the syntaxonomic position, although its colloca-
tion is still complicated and somewhat equivocal
(BLASI & FRONDONI, 1998; BIONDI & al., 2004;
CESCHIN & SALERNO, 2008; LANDI & ANGIOLINI
2010; DI PIETRO & al., 2010). In many relevés
Fraxinus ornus is present in many relevés, ma-
king these alder groves different from those in the
Lima Valley (ARRIGONI & PAPINI, 2003) at higher
elevations (900-1200 m) where Fraxinus excel-
sior is found. The Verdiana alder groves are on
reasonably well-lit gentle slopes at the foot of
steep, sometimes almost vertical hillsides. In
these circumstances it is possible for material of
colluvial origin, water and mineral nutrients to ac-
cumulate in considerable quantities. Under these
ecological conditions many nitrophilous, peren-
nial species and several species of Fagetalia have
been noted in the herbaceous layer. In the last two
relevés in the table, Salix elaeagnos indicates a
degree of continuity with the shrubby willow gro-
ves of the riparian zone.
LINEAR MANTLE FORMATION WITH WOODBINE
(TABLE 7)
Outside the beech woods there are phytocoe-
noses dominated by Lonicera nigra, in shadier lo-
cations, and Lonicera alpigena in better-lit stands.
These two species are local and quite rare in Tus-
cany. These shrub groves have not been fully stu-
died because of their rarity, not only in Tuscany
but also more widely in Italy and even in Europe.
N relevé 1 2 3 4 5 6 7 8
Scrophularia nodosa . r r . . + . +
Stachys sylvatica . . . . . 1 1 +
Tussilago farfara . . r . + . 1 .
Vicia cracca . r . . . . r .
Other species: Bromus ramosus r in 1; Chaerophyllum temulum, Euphorbia cyparissias, Galeopsis tetrahit, Lathyrus
sylvestris subsp. sylvestris and Silene latifolia subsp. alba r, Helleborus foetidus subsp. foetidus, Ostrya carpinifolia
and Schedonorus giganteus + in 2; Hypericum maculatum subsp. maculatum r in 3; Hedera helix and Salix caprea
r in 4; Taraxacum officinale r, Inula conyzae + in 5; Plantago major s.l. r in 6; Achillea millefolium s.l., Crataegus
monogyna, Digitalis lutea subsp. australis, Hypericum perforatum, Lapsana communis subsp. communis, Persicaria
lapathifolia subsp. lapathifolia, Rumex sanguineus, Scrophularia auriculata subsp. auriculata, Symphytum tubero-
sum subsp. angustifolium, Trifolium pratense subsp. pratense, Valeriana tripteris s.l. and Viola reichenbachiana r,
Agrostis capillaris and Cirsium oleraceum +, Poa nemoralis subsp. nemoralis and Rosa canina s.l. 1 in 7; Alchemilla
glabra, Chaerophyllum hirsutum, Dactylis glomerata, Festuca heterophylla, Fragaria vesca subsp. vesca, Poa tri-
vialis and Sambucus nigra r, Laburnum alpinum +, Alnus cordata 1 in 8.
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°04'10", 10°47'00"; 2: 44°04'10", 10°47'00"; 3: 44°04'10", 10°47'00"; 4: 44°04'10", 10°47'00"; 5: 44°04'36",
10°48'54"; 6: 44°04'53", 10°49'02"; 7: 44°04'53", 10°49'02"; 8: 44°04'46", 10°48'54". 
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Table 6
White alder riparian woodlands
Alnetum incanae Lüdi 1921
(Alnion incanae, Populetalia albae, Salici purpureae-Populetea nigrae)
Altitude (m) 620 620 620 690 610 600 590
Slope (°) <5 15 5 - 5 <5 <5
Aspect SW SSW SSE SSE W NW S
Surface (m2) 100 40 75 80 40 100 80
Cover (%) 90 100 100 100 100 100 90
N relevé 1 2 3 4 5 6 7
Characteristic species of association and higher syntaxa
Alnus incana 5 5 4 4 5 4 3
Circaea x intermedia + + + . . + .
Stellaria nemorum subsp. montana + + . + 1 . .
Solanum dulcamara . r 1 . . r +
Carex pendula . . . . + . +
Brachypodium sylvaticum subsp. sylvaticum . . + . + 1 .
Stachys sylvatica . + r 1 . . .
Salix eleagnos . . . . . 3 2
Rubus caesius . . 1 . . . .
Salix purpurea subsp. purpurea . . . . . . 1
Salix alba . . . . . . 1
Circaea lutetiana subsp. lutetiana . . r . . . .
Other species
Geranium robertianum 1 1 + + + 1 +
Cardamine heptaphylla + + + + + + .
Fraxinus ornus subsp. ornus 1 4 4 2 1 2 .
Melica uniflora 3 3 4 1 2 2 .
Salvia glutinosa 1 2 1 . 1 + +
Galium mollugo subsp. erectum + 1 1 . + + 1
Clematis vitalba . 3 2 . 1 2 +
Hedera helix 1 2 1 + 1 . .
Lactuca muralis . r + + . + +
Lamium galeobdolon 1 1 . r 2 1 .
Rosa canina s.l. . . r + r r +
Cornus sanguinea s.l. r . . 2 1 + .
Geranium nodosum . + + + + . .
Geum urbanum + r . 1 r . .
Sambucus nigra 2 . 1 2 1 1 .
Stellaria media subsp. media 1 2 1 . 2 1 .
Eupatorium cannabinum subsp. cannabinum . . 1 . + + 3
Galium aparine . + 1 r 1 . .
Ostrya carpinifolia 1 . 2 . . 1 3
Carpinus betulus . 1 . 2 . 2 .
Acer pseudoplatanus 1 . . . . + r
Campanula trachelium subsp. trachelium . . . . r r r
Cardamine bulbifera . . . r r r .
Cardamine impatiens subsp. impatiens + r . r . . .
Arabis turrita . r . . . r r
Calamogrostis arundinacea + . . . . + +
Chaerophyllum temulum + + . r . . .
Corylus avellana 1 . 1 2 . . .
Crataegus monogyna 1 . . 1 1 . .
Petasites albus . . 1 1 1 . .
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The cluster analysis (Figure 2) shows two prin-
cipal clusters of relevés, each characterised by the
dominance of one of the two species of Lonicera.
The two groups show a set of species in common
such as Geranium nodosum, Dryopteris filix-mas,
Polystichum aculeatum, Geranium robertianum
and Saxifraga rotundifolia, which are typical of
the herbal synusia of the humid beech woods of
the area, in sites with rocks and often near stre-
ams. Interestingly, many of these species can
often be found in black and white alder groves.
Lonicera alpigena and L. nigra are species
found in beech and fir woods, and in shady envi-
ronments that may include gorges, or inside mega-
forb vegetation (RAMEAU & al., 1993). A significant
number are included in the association Lonicero al-
pigenae-Fagetum Oberd. in Oberd. et Th. Müller
1984, as we found in WILLNER (2002); however
we cannot use this syntaxa due to the dominance
of the two scrubby Lonicera species. In the
phytocoenoses we recorded alongside these
beech wood species, there were several species
N relevé 1 2 3 4 5 6 7
Rubus hirtus r . . 3 + . .
Urtica dioica subsp. dioica + . r 2 . . .
Aegopodium podagraria + . . . + . .
Alnus cordata . . . . . 1 1
Angelica sylvestris subsp. sylvestris . . r . . . +
Arctium lappa . . 1 . + . .
Asarum europaeum . . . 1 . + .
Bromus ramosus . . + . . . +
Dactylis glomerata + . . . . . r
Dryopteris filix-mas 1 . . . r . .
Equisetum arvense subsp. arvense . . . . . + 2
Hypericum perforatum . . r . . . +
Mentha aquatica subsp. aquatica . . . . + . +
Robinia pseudacacia . . . . . + r
Saponaria officinalis . . . . 1 + .
Scrophularia auriculata subsp. auriculata . . . . . + r
Scrophularia nodosa . + + . . . .
Silene latifolia subsp. alba . . . . r + .
Castanea sativa . . . 2 . . .
Galeopsis tetrahit . . . . . 1 .
Helleborus foetidus subsp. foetidus . . . 1 . . .
Laburnum anagyroides subsp. anagyroides . . 2 . . . .
Lysimachia punctata . . . . . 1 .
Mentha suaveolens subsp. suaveolens . . . . . . 1
Petasites hybridus subsp. hybridus . . . . 1 . .
Prunus spinosa subsp. spinosa . . . . 1 . .
Tussilago farfara . . . . . . 2
Other species: Agrostis stolonifera r, Astragalus glycyphyllos and Vicia cracca + in 2; Aquilegia vulgaris, Fragaria
vesca subsp. vesca, Helleborus vididis subsp. viridis, Hieracium gr. murorum, Medicago lupulina and Trifolium pratense
subsp. pratense r, Prenanthes purpurea + in 3; Polygonatum multiflorum, Polystichum setiferum and Rubus idaeus
subsp. idaeus r, Athyrium filix-femina, Hypericum androsaemum, Acer opalus subsp. obtusatum and Trochiscanthes no-
diflora + in 4; Alliaria petiolata r, Humulus lupulus and Pulmonaria hirta/apennina + in 5; Artemisia vulgaris, Ranun-
culus repens, Teucrium scorodonia, Viola reichenbachiana r, Euphorbia dulcis and Knautia drymeja + in 6; Artemisia
verlotiorum, Cirsium vulgare, Daucus carota s.l., Lathyrus sylvestris subsp. sylvestris, Melilotus alba and Populus tre-
mula r, Barbarea vulgaris subsp. vulgaris, Dipsacus fullonum, Epilobium hirsutum, Heracleum sphondylium s.l., Juncus
inflexus, Lapsana communis subsp. communis, Picris hieracioides s.l., Salix caprea and Schedonorus giganteus + in 7.
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°04'08", 10°47'24"; 2: 44°04'08", 10°47'24"; 3: 44°04'08", 10°47'24"; 4: 44°04'16", 10°48'13"; 5: 44°04'08",
10°47'18"; 6: 44°04'08", 10°47'12"; 7: 44°04'09", 10°47'05".
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of humid megaforbs with good cover values in-
dicating their proximity to streams and rocks. 
In view of the unusualness of the coenoses and
their ecological context, we propose the new asso-
ciation Geranio nodosi-Loniceretum alpigenae hoc
loco (holotypus: rel. 9, Table 7). Furthermore, the
floral composition highlights the presence of a
typical subassociation loniceretosum alpigenae
hoc loco holotypus rel. 9, Table 6, characterised by
the presence of Geranium nodosum, Dryopteris
filix-mas and Stellaria nemorum. Moreover, a sub-
association with dominance of Lonicera nigra was
observed for which the name loniceretosum nigrae
hoc loco (holotypus: rel. 23, Table 7) is proposed.
The subassociation loniceretosum nigrae differs
from the typical one due to semi-heliophile species
of rocky substratum and with flowing water such
as Adenostyles alpina and Athyrium filix-foemina.
The new association is typical of a beech wood
mantle or riparian alder groves. Due to its physiog-
nomic and structural character we propose to refer
this new association to the class Rhamno Prunetea,
order Sambucetalia racemosi (RIVAS-MARTÍNEZ &
al., 2002). Although some communities reported
for the central Apennines are dubiously referred to
Amelanchierion ovalis Arlot 1985 (DE FOCAULT
1991; STANISCI, 1997) or more recently to Berbe-
ridion sensu Tüxen 1952 (CUTINI & al., 2002),
these contain Lonicera alpigena, which makes
their floral composition different from that of our
coenoses, and the ecological conditions generally
reported for this alliance are also quite different. In
our opinion, this vegetation type can satisfactorily
include any alliance.
MEGAFORBS (TABLE 8)
Communities of tall herbs, dominated by grami-
noids or herbs and distributed along forest margins
and in shrubby formations in contact with streams,
have been treated as megaforbs. The communities
formed by these species are never distributed over
large areas, also recalling the particular geomorpho-
logy of the phytocoenoses. The syntaxonomic study
of this type of vegetation is defined here due to a
lack of data referenced to southern Europe. The
syntaxonomy of these communities has only re-
cently been determined by MICHL & al. (2010) in
research focused on central Europe, including the
Alps, where we have been working. The shortage of
phytosociological data for areas in Italy underlines
the need for further study of these vegetation types.
Cluster analysis splits our relevés into two
main groups (Figure 3). The first is characterised
by the presence of Galio-Urticetea species and
is found below 800 m, while the second is dis-
tinguished by Mulgedio-Aconitetea species and
is generally located at higher altitudes. The first
group is dominated by Petasites hybridus, a se-
miheliophilous geophyte that finds its optimum
conditions on small, steep surfaces and on mine-
ral substrates covered with a thin layer of soil.
Under these conditions it develops in luxuriant
populations covering 100% of the surface, lea-
Figure 2.– Cluster (chord distance, complete link) of the linear scrubby formation with woodbine. 
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ving very little space for other species to esta-
blish. Such coenoses appear similar to those re-
ported along the Lima-Serchio system by
ARRIGONI & PAPINI (2003) ascribed to the asso-
ciation Phalarido-Petasitetum hybridi Schwick.
1933 (Table 8, group A), frequent in the middle
course of many Apennine watercourses (HRUSKA,
1988). PEDROTTI (1995) highlights some of the
problems in the interpretation of Petasites hybri-
dus vegetation. Indeed, some authors such as
OBERDORFER (1983) give the association Pha-
larido-Petasitetum a wide ecological circums-
cription and recognise different associations
within it. Other authors separate the coenoses
of mountain plains and refer them to another as-
sociation: Chaerophyllo-Petasitetum officinalis
Kaiser 1926. 
The absence of stenoecious species in our sam-
pling and comparison with the data in the literature
do not allow us to refer to associations or other
syntaxa already present, nor do they permit us to des-
cribe new syntaxons. For this reason, we prefer to
refer these communities to a Petasites hybridus basal
phytocoenon (sensu POLDINI & SBURLINO, 2005).
Communities recorded above 800 m are domi-
nated by Petasites albus, which forms dense mats
also in the herbaceous layer of Fagus and Ostrya
forests (Table 2 and 4 respectively). The cluster
(Figure 3) shows three different situations: Table
8, groups B1, B2 and B3.
Group B1 clusters the relevés characterised by
Calamaogrostis arundinacea which forms nume-
rous populations on very steep, stony surfaces,
well exposed to light and often located in small
ravines among the rocks near the river. Calamao-
grostis arundinacea is considered characteristic
of the association Digitalo ambiguae-Calamao-
grostietum arundinaceae Sillinger 1933 (MICHL.
& al., 2010) and is ascribed to the alliance Cala-
maogrostion arundinaceae (Luquet 1926) Oberd.
1957. However we cannot refer to this association
due to the absence of the other characteristic spe-
cies. The presence of Eupatorium cannabinum
distinguishes our coenoses so we recognise a par-
ticular grouping. The surveys of the B1 group re-
veal two situations. Set 6-13 is characterised by
forest margin species such as Galium mollugo
subsp. erectum, Dactylis glomerata and Solanum
dulcamara. These are more or less influenced by
human activity and are found on substrates rich
in mineral nutrients. On the other hand, set 16-18
differs in the presence of acidophilous and oligo-
trophic species located on higher-altitude sites
(Parnassia palustris, Saxifraga aizoides, Vale-
riana tripteris). All the phytocoenoses of the B1
group are characterised by Petasites albus and
Adenostyles alpina which fall into two different
syntaxa belonging to the order Calamaogrostie-
talia villosae Pawl. & al. 1928: Calamaogrostion
arundinaceae and Arunco-Petasition albi Br.-Bl.
& Sutter 1977. On this basis our relevés evidence
a state of transition between these two alliances.
Groups B2 and B3 can be referred to the asso-
ciation Doronico austriaci-Aruncetum vulgaris (=
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Figure 3.– Cluster (chord distance, complete link) of the megaforbs. 
Arunco dioici-Petasitetum albi Br.-Bl. & Sutter
1977) already reported for the Lima-Serchio system
by ARRIGONI & PAPINI (2003, sub: Arunco-Petasi-
tetum albi), and particularly to the subassociation
geranietosum nodosi Vagge 1996 described in the
Ligurian Apennines as beech wood margins with
Geranium nodosum (Geranio nodosi-Fagion sylva-
ticae Gentile 1975). Such a subassociation is also
reported in the Piedmont Apennines by CASTELLI
& al. (2001). Group B3, in particular, represents the
typical variant with Aruncus dioicus, while group
B2 clusters the relevés that are depleted in charac-
teristic species of association and enriched by spe-
cies such as Saxifraga rotundifolia, typical of cool,
partially-shaded sites which are rich in mineral nu-
trients such as Urtica dioica, Circaea intermedia
and Geranium robertianum characterised by a gen-
tle slope and less affected by flooding. These rele-
vés can be recognised as a particular group defined
by Adenostyles alpina and Petasites albus.
BRACHYPODIUM GENUENSE GRASSLANDS (TABLE 9)
The non-forested steeper slopes above 1500
m are characterised by small patches of grass-
land dominated by Brachypodium genuense.
This vegetation type grows in rocky areas, and
thus many lithophilous species such as Seseli li-
banotis and Alchemilla saxatilis can be found.
These two species with Galium lucidum and Ce-
rastium arvense subsp. suffruticosum can be
used to characterise a typical grouping of these
habitats. We observed that in the most eroded
areas glareicolous species are widespread; these
may indicate a variant towards conditions typi-
cal of the associations of Thlaspietea rotundifolii
class without forming coenoses referable to this
class. Similar coenoses located in the Aemilian
Apennines have been defined as Brachypodium
genuense and Seseli libanotis and temporarily
ascribed to the alliance Bromion erecti by TO-
MASELLI & al. (1996). The Brachypodium ge-
nuense grasslands in the Tuscan-Aemilian
Apennines are currently being studied, but from
the initial analysis they show numerous affini-
ties with the Nardetea strictae class (FOGGI &
al., 2010). Additionally, both mountainous
Brachypodium grasslands of the high Garfag-
nana Valley, referred to a Brachypodium ge-
nuense and Anthoxanthum odoratum grouping
by GABELLINI & al. (2006), and the Pratomagno
grasslands dominated by Brachypodium (VI-
CIANI & GABELLINI, 2000), are both attributed to
the Nardetea class. Furthermore, the communi-
ties of the Modena Apennines (TOMASELLI & al.,
1996) and those growing in the Upper Sestaione
Valley (FOGGI & al., 2007) have also been refe-
rred to the same class. Nevertheless, the Brachy-
podium genuense grasslands of the Central
Apennines are also included in Nardetea strictae
(DI PIETRO & al., 2005).
This treatment should therefore be considered
provisional and pending a more thorough synta-
xonomic study of these grasslands considering
the dynamic role of these communities.
VEGETATION OF WET ROCKY FACES (TABLE 10)
As already mentioned, the river banks are
often almost vertical. There are many north-fa-
cing, shady and humid sites mainly along the
Fosso Selvori. The phytocoenoses of this vegeta-
tion type, dominated by ferns, can be ascribed to
the Cystopteridetum fragilis association (FOGGI
& al., 2007, 2008). A peculiar aspect was obser-
ved inside the association, which differs due to
the presence of Saxifraga cuneifolia subsp. cunei-
folia, and develops on intraforestal rocks with
some surface water flow and a higher-than-ave-
rage topographic position for the association,
which is more usually abundant at the base of
rocks and in moister, shadier sites. This aspect of
the community we interpret as subassociation sa-
xifragetosum cuneifoliae subass. nova hoc loco
(holotypus: rel. 3, Table 8). 
In both cases, besides the species characteristic
of stony site syntaxa, there is a group of species
more typical of megaforb communities such as
Veronica urticifolia, Adenostyles alpina, Chae-
rophyllum hirsutum and Calamagrostis arundi-
nacea.
ALAPINE STREAM VEGETATION (TABLES 11 AND 12)
We can distinguish two kinds of sites along
small streams; the rocks in the middle and the
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Table 9
Brachypodium genuense grasslands
Aggr. Brachypodium genuense - Seseli libanotis
(Nardetalia strictae, Nardetea strictae)
Altitude (1=10m) 154 154 153 166 160 153 154 155 156 156 154 156 161
Slope (°) 60 60 40 60 40 35 30 45 40 35 5 40 40
Aspect SE E NE NE E ESE SW E E SE S SSE NE
Surface (m2) 10 10 10 10 10 10 10 10 10 10 10 10 10
Cover (%) 70 45 70 50 60 60 60 100 80 40 60 100 100
N. relevé 1 2 3 4 5 6 7 8 9 10 11 12 13
Aggr. Seseli libanotis - Brachypodium genuense
Seseli libanotis subsp. libanotis 1 1 1 1 2 1 3 + 1 r 1 3 r
Galium lucidum subsp. lucidum r + + + + + + + . + . . .
Cerastium arvense subsp. suffruticosum . . + r . . + + + + . . +
Variant on screes with Cirsietum bertolonii
Cirsium bertolonii . . . . r 2 1 3 2 1 1 2 2
Rumex scutatus subsp. scutatus . . . + . r 1 r r r + + +
Characteristic species of higher syntaxa
Brachypodium genuense 4 3 4 3 3 4 3 3 1 3 4 4 4
Rhinanthus minor r r 1 + + + + 1 r r + + +
Festuca rubra . . 1 . . + + + + + 1 . 1
Alchemilla saxatilis 2 + 2 1 . . 1 4 4 . . . .
Campanula scheuchzeri subsp. scheuchzeri . . r r . . . . . . . . r
Dianthus deltoides subsp. deltoides . . . . + . . . . . . + r
Carex frigida . . . . r . . . r . . . .
Species of the neutro-basophilous grasslands
Acinos alpinus . . . 1 r 2 + + + . . + .
Asperula aristata subsp. oreophila . + . 1 + + . . . . + . .
Saxifraga paniculata + + . r . . . . . . . . .
Avenula praetutiana . . . . . . . . r . r . .
Minuartia verna subsp. verna . . . + . . . . + . . . .
Sedum album . . . . + + . . . . . . .
Silene saxifraga + . . + . . . . . . . . .
Other species
Thymus pulegioides + 2 + 1 1 . + . 1 . . . .
Lotus corniculatus subsp. alpinus + . . + . . . + . . . + +
Hieracium villosum . + r + r . . . . . . + .
Carduus carlinifolius subsp. carlinifolius . . . . + . + . . + . . +
Arenaria bertolonii . . . + + 1 . . . . . . .
Anthoxanthum odoratum subsp. odoratum . . . . + . . . . . + . +
Leucanthemum coronopifolium subsp. . . . r . r . . . . . . .
ceratophylloides
Juncus alpinoarticulatus . . . . . . . . r . . . r
Cerastium holosteoides . . . . + . + . . . . . .
Robertia taraxacoides . r . r . . . . . . . . .
Trifolium repens + . . . . . . . 1 . . . .
Other species: Draba aizoides and Erigeron alpinus subsp. alpinus r, Viola calcarata subsp. cavillieri + in 4; Orchis
mascula subsp. mascula r in 5, Leucanthemum heterophyllum r, Trifolium pratense + in 6; Cystopteris fragilis and
Euphrasia minima r in 8; Alchemilla glabra r in 9; Hypericum richeri subsp. richeri r, Phleum alpinum + in 11;
Achillea tomentosa r, Anthyllis vulneraria s.l. and Dactylorhiza maculata subsp. fuchsii + in 12; Dryopteris filix-
mas r, Geranium phaeum and Allium schoenoprasum + in 13.
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°06'37", 10°49'40"; 2: 44°06'37", 10°49'40"; 3: 44°06'37", 10°49'40"; 4: 44°06'42", 10°49'34"; 5: 44°06'42",
10°49'34"; 6: 44°06'42", 10°49'34"; 7: 44°06'37", 10°49'40"; 8: 44°06'38", 10°49'41"; 9: 44°06'39", 10°49'40"; 10:
44°06'39", 10°49'40"; 11: 44°06'38", 10°49'41"; 12: 44°06'39", 10°49'40"; 13: 44°06'41", 10°49'37". 
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Table 10
Rocky wet habitat
Asplenio viridi-Cystopteridetum fragilis Oberdorfer (1936) 1949
Asplenio viridis-Cystopteridetum fragilis Oberdorfer (1936) 1949 subass. 
saxifragetosum cuneifoliae subass. nova hoc loco
(Cystopteridion, Potentilletalia caulescentis, Asplenietea trichomanis)
Altitude (1=10m) 109 110 115 105 98 103 98 115 94 102 104 110 111 114 110 105 96 1050
Slope (°) 90 90 90 90 90 50 90 90 90 90 90 90 90 50 90 90 90 90
Aspect NW N NW NW NNW NW NW NE NNE NW NW NNE NNE N NNE NNW NW NNW
Surface (m2) 2 1 2 1 1 2 2 2 1 2 1 1 1 2 1 1 1 1
Cover (%) 40 50 30 40 70 40 50 30 80 30 50 65 40 30 60 50 50 40
Cover of musci (%) <5 35 <5 15 35 - 15 - 65 35 <5 15 <5 - 15 15 15 -
N. relevé 1 2 3 * 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Characteristics of association
Cystopteris fragilis + r r . . + . . . . 3 1 1 2 1 2 1 2
Asplenium viride + . + . . . r + . . . + r . 1 . 1 .
Differentials of subassociation
Saxifraga cuneifolia subsp. cuneifolia 2 2 2 1 1 2 3 2 3 1 1 + . . . . . .
Characteristics of higher syntaxa
Asplenium trichomanes s.l. + r + r + + . . + + . 1 . + 1 . + .
Valeriana tripteris s.l. + r . . . . . + 1 . . + . . . 2 . 2
Saxifraga paniculata 2 r 1 2 2 . . . . . . . 2 . . . . .
Species of wet edge
Veronica urticifolia r 1 + r . + + 1 . + . r r . r . . .
Adenostyles alpina . . + . . . r r . . . 2 . . 2 . + +
Chaerophyllum hirsutum + . . . . . . + . . r . . + . . . .
Calamogrostis arundinacea + . . 1 . . . + . . . . . . . . . .
Other species
Geranium nodosum . r . . . + + . . + . . + 1 . . . .
Sesleria argentea . . . . . 1 . + . . 1 + . 1 . 1 . .
Dryopteris filix-mas . . r . . . . . . . . . r r . . r .
Saxifraga rotundifolia subsp. . . . . . + . . . . . . r + . . 1 .
rotundifolia
Geranium robertianum . . + . . + . . . . . . . + . . . .
Hieracium sylvaticum + . . . . . . . . . . . r . . . . +
Lactuca muralis + . . . . . . r . . . . . + . . . .
Oxalis acetosella + . . . . . . . . . . + . . . . . .
Parnassia palustris subsp. palustris . . + . . . . . . . . . . . . . + .
Prenanthes purpurea . . . . . . . . . + + . . . . . . .
Other species: Senecio ovatus + in 2; Saxifraga aizoides r, Cardamine asarifolia + in 3; Alchemilla cf. saxatilis r in
4; Anogramma leptophylla r in 5; Angelica sylvestris subsp. sylvestris r, Hepatica nobilis + in 7; Emerus major +
in 10; Polypodium vulgare r, Athyrium filix-femina, Cardamine hirsuta, Circaea alpina subsp. alpina and Cruciata
glabra + in 14; Petasites albus + in 16. 
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°05'48", 10°49'17"; 2: 44°05'49", 10°49'20"; 3: 44°05'55", 10°49'32"; 4: 44°05'37", 10°49'14"; 5: 44°05'26",
10°49'19"; 6: 44°05'33", 10°49'11"; 7: 44°05'26", 10°49'19"; 8: 44°05'54", 10°49'32"; 9: 44°05'24", 10°49'09"; 10:
44°05'30", 10°49'17"; 11: 44°05'34", 10°49'11"; 12: 44°06'37", 10°49'40"; 13: 44°05'50", 10°49'21"; 14: 44°05'35",
10°49'13"; 15: 44°05'37", 10°49'14"; 16: 44°05'37", 10°49'14"; 17: 44°05'24", 10°49'12"; 18: 44°05'37", 10°49'14".
banks. On a mossy carpet, generally dominated by
Brachytecium rivulare, and on the stones in contact
with flowing water, coenoses are characterised by
Carex frigida and Silene pusilla. These communi-
ties can also be found near the sources, together
with Pinguicola vulgaris, Saxifraga aizoides and
Epilobium anagallidifolium (Table 10). This vege-
tation type is widespread in the Tuscan-Aemilian
Apennines, and its phytosociological situation is
currently under study (CONSTANZO & al., 2009). Al-
most monospecific populations of Cardamine asa-
rifolia grow on the stream banks in close contact
with the above-mentioned conenoses (Table 11).
These coenoses are strictly related to well-oxyge-
nated, fast-flowing water (TOMASELLI & al., 1996).
We refer these coenoses to the Chaerophyllo-Car-
daminetum asarifoliae association described by
GERDOL & TOMASELLI (1988) for the Apuane Alps
and reported by TOMASELLI & al. (1996) and FOGGI
& al. (2007, 2008) in the Tuscan--Aemilian Apen-
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Table 11
Alpine little river
Aggr. with Silene pusilla and Carex frigida
(Cardamino-Montion, Montio-Cardaminetalia, Montio-Cardaminetea)
Altitude (m) 1530 1540 1560 1580 1540 1650 1600 1640 1650 1640 1640
Slope (°) 5 30 50 40 35 30 50 50 5 50 5
Aspect SSE SE S E W S SE S S SE SE
Surface (m2) 3 1 1 1 1.5 1 1 1 0.5 1 0.3
Cover (%) 60 100 100 100 80 100 100 100 100 85 100
Cover of musci (%) <5 35 <5 15 65 65 35
N relevé 1 2 3 4 5 6 7 8 9 10 11
Characteristics of aggr. 
Carex frigida 3 4 2 1 + 1 1 2 1 1 2
Silene pusilla subsp. pusilla 1 + 2 4 2 . 1 1 + r 3
Characteristic and differential species of higher syntaxa
Saxifraga aizoides + 1 4 1 4 2 3 4 2 3 3
Chaerophyllum hirsutum 1 . . . . . . + . . +
Cardamine asarifolia . . . . + . . . . . .
Differentials of Caricetea nigrae
Crepis paludosa 1 2 1 2 . 3 4 1 + + 2
Pinguicula vulgaris + + . r r + . . + + .
Parnassia palustris subsp. palustris . . r . 1 . . . + + .
Epilobium anagallidifolium . . + . + . . . . r .
Juncus alpinoarticulatus . . . . . r . . r . .
Other species
Alchemilla glabra . . . . + . . + . r r
Deschampsia cespitosa subsp. + . . 2 + . . . . . .
cespitosa
Euphrasia minima . . . . + r . . . . .
Festuca trichophylla subsp. . . + . . . + . . 2 .
trichophylla
Minuartia verna subsp. verna . . . . . 1 . . . . .
Tussilago farfara + + 1 . 3 . . . . . .
Other species: Myosotis sylvatica subsp. sylvatica + in 1; Rhinanthus minor r, Adenostyles alpina + in 2; Brachy-
podium genuense and Pedicularis tuberosa r in 4; Phyteuma orbiculare r in 6; Alchemilla saxatilis r in 9; Campanula
scheuchzeri subsp. scheuchzeri and Hypericum richeri subsp. richeri r, Lotus corniculatus subsp. alpinus + in 10.
Localities: All from the surroundings of the Verdiana river; geographical coordinates (latitude, longitude) are: 1:
44°06'37", 10°49'41"; 2: 44°06'38", 10°49'41"; 3: 44°06'39", 10°49'42"; 4: 44°06'39", 10°49'38"; 5: 44°06'38",
10°49'41"; 6: 44°06'44", 10°49'39"; 7: 44°06'40", 10°49'37"; 8: 44°06'44", 10°49'39"; 9: 44°06'44", 10°49'39"; 10:
44°06'44", 10°49'39"; 11: 44°06'44", 10°49'39".
nines. Both these vegetation types are ascribed to
the Montio Cardaminetea class.
CONCLUSIONS
This phytosociological research has detected 18
types of vegetation in the Verdiana River Valley
referable to different rank syntaxa. A new associa-
tion is described for the forest canopy vegetation
characterised by Lonicera nigra and Lonicera al-
pigena, species which are rare in the Apennines
but well represented in the area under study.
The Doronico austriaci-Aruncetum vulgaris
association has been confirmed for the megaforb
communities. Other vegetation types investiga-
ted are considered to be distinct plant commu-
nities but due to scant information in the
literature, we prefer not to assign them syntaxo-
nomical status and they are instead interpreted
as groupings. 
A new subassociation on rock faces is descri-
bed for the association Cystopteridetum fragilis,
dominated by Saxifraga cuneifolia. It represents
coenoses of rocks and boulders located in the un-
derstory of the beech woods of the northern
Apennines.
These surveys enable the identification of ha-
bitats of considerable interest for conservation,
and these are listed in Annex I of Habitats Direc-
tive 92/43/EEC (reported in Table 12) as defined
in the Interpretation Manual of European Union
Habitats (EC, 2007) and in Manuale italiano di
interpretazione (BIONDI & BLASI, 2009). Two of
these habitats (indicated with asterisc*) are of
priority value.
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Table 12
Alpine little river with Asarum leaved bittercress
Chaerophyllo-Cardaminetum asarifoliae
Gerdol & Tomaselli 1988
(Cratoneurion commutatae, Montio-Cardaminetalia,
Montio-Cardaminetea)
Altitude (m) 1540 1140 1140
Slope (°) 30 <5 5
Aspect SW NNW SSW
Surface (m2) 4 3 1.5
Cover (%) 90 70 90
N. relevé 1 2 3
Characteristics of assoc.
Cardamine asarifolia 3 4 5
Chaerophyllum hirsutum . 2 .
Differentials of Caricetea nigrae
Crepis paludosa 1 . .
Carex frigida 1 . .
Other species
Adenostyles alpina 2 . .
Tussilago farfara 1 . .
Stellaria nemorum subsp. montana . + .
Urtica dioica subsp. dioica . . r
Localities: All from the surroundings of the Verdiana
river; geographical coordinates (latitude, longitude) are:
1: 44°06'38", 10°49'41"; 2: 44°05'52", 10°49'26"; 3:
44°05'52", 10°49'26".
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SYNTAXONOMIC SCHEME
MONTIO-CARDAMINETEA Br.-Bl. & Tüxen ex Br.-Bl. 1948
Montio-Cardaminetalia Pawłowski in Pawłowski, Sokołowski & Wallisch 1928
Cardamino-Montion Br.-Bl. 1926
Aggr. Silene pusilla e Carex frigida
Cratoneurion commutatae Koch 1928 
Chaerophyllo-Cardaminetum asarifoliae Gerdol & Tomaselli 1988
ASPLENIETEA TRICHOMANIS (Br.-Bl. in Meier & Br.-Bl. 1934) Oberdorfer 1977
Potentilletalia caulescentis Br.-Bl. in Br.-Bl. & Jenny 1926
Cystopteridion (Nordhagen 1936) J.L. Rich. 1972
Cystopteridetum fragilis Oberdorfer 1938
subass. saxifragetosum cuneifoliae subass. nova
GALIO-URTICETEA Passarge ex Kopecký 1969
Galio aparines-Alliarietalia petiolatae Görs & Müller 1969
Aegopodion podagrariae Tüxen 1967
Aggr. Petasites hybridus
MULGEDIO-ACONITETEA Hadač & Klika in Klika & Hadač 1944
Calamagrostietalia villosae Pawłowski in Pawłowski, Sokołowski & Wallisch 1928
Arunco dioici-Petasition albi Br.-Bl. & Sutter 1977
Doronico austriaci-Aruncetum vulgaris Kornaś in Kornaś & Medwecka-Kornaś 1967
subass. geranietosum nodosi (Vagge 1996) comb. nov.
Aggr. Adenostyles alpina e Petasites albus
Aggr. Eupatorium cannabinum e Calamaogrostis arundinacea
NARDETEA STRICTAE Rivas Goday in Rivas Goday and Rivas Martinez 1963
Nardetalia strictae Oberdorfer ex Preising 1949
Aggr. Brachypodium genuense e Seseli libanotis
RHAMNO-PRUNETEA Rivas Goday & Borja ex Tüxen 1962
Sambucetalia racemosae Oberdorfer ex Passarge in Scamoni 1963
Geranio nodosi-Loniceretum alpigenae ass. nova
subass. loniceretosum alpigenae subass. nova
subass. loniceretosum nigrae subass. nova
SALICI PURPUREAE-POPULETEA NIGRAE (Rivas-Martínez & Cantó ex Rivas-Martínez, Báscones, 
T.E. Díaz, Fernández González & Loidi 1991) Rivas-Martínez & Cantóò 2002
Salicetalia purpureae Moor 1958
Salicion incanae Aichinger 1933
Salicetum incano-purpureae Sillinger 1933
subass. petasitetosum hybridi Oriolo & Poldini 2002
Populetalia albae Br.-Bl. 1931 ex Tchou 1948
Alnion incanae Pawłowski in Pawłowski, Sokołowski & Wallisch 1928
Alnetum incanae Lüdi 1921
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QUERCO-FAGEEEA Br.-Bl. & Vlieger 1937 
Fagetalia sylvaticae Pawłowski in Pawłowski, Sokołowski & Wallisch 1928
Fagion sylvaticae (Luquet 1926) Tüxen & Diemont 1936
Cardamino heptaphylla-Fagetum sylvaticae Oberd. & Hoffman 1967
Carpinion betuli Issler 1931 em. Oberd. 1957
Geranio nodosi-Carpinetum betuli Pedrotti, Ballelli & Biondi 1982
Quercetalia pubescenti-petraeae Klika 1933
Crataego laevigatae-Quercion cerridis Arrigoni 1997
Roso caninae-Ostryetum carpinifoliae (Barbero & Bono 1971) Ubaldi 1995
Arrigoni, P.V. —1997— Documenti per la carta della vege-
tazione delle Cerbaie (Toscana settentrionale) — Parla-
torea 2: 39-71.
Arrigoni, P. V. —1998— La vegetazione forestale. Serie
boschi e macchie di Toscana — Regione Toscana,
Giunta Regionale. Firenze
Arrigoni, P.V. & Papini, P. —2003— La vegetazione del sis-
tema fluviale Lima-Serchio — Parlatorea 6: 95-129.
Balleli, S., Biondi, E. & Pedrotti, F. —1980— Una associa-
zione a Corylus avellana e Carpinus betulus nell'Appen-
nino Umbro Marchigiano — Not. Fitosoc. 16: 47-52.
Biondi, E., Vagge, I., Baldoni, M. & Taffetani, F. —2004—
Biodiversità fitocenotica e paesaggistica dei fiumi dell'I-
talia centro-settentrionale: aspetti fitosociologici e sinfi-
tosociologici — Studi Trent. Sci. Nat., Acta Biol. 80
(2003): 13-21.
Biondi, E. & Blasi, C. (Coord.) —2009— Manuale italiano
di interpretazione degli habitat della Direttiva
92/43/CEE — Dir. Prot. Nat., Mº Amb. Tut. Terr. Mare.
http://vnr.unipg.it/habitat/index.jsp
Blasi, C. & Frondoni, R. —1998— I boschi igrofili del com-
prensorio Canale Monterano-Barbarano Romano (Lazio
settentrionale) — Ann. Bot. (Roma) 54(3) (1996): 171-
185.
Blasi, C., Di Pietro, R. & Filesi, L. —2004— Syntaxono-
mical revision of Quercetalia pubescenti-petraeae in the
Italian Peninsula — Fitosociologia 41: 87-164.
Braun-Blanquet, J. —1928— Pflanzensoziologie. Grund-
züge der Vegetationskunde — Springer. Berlin.
Castelli, M., Biondi, E. & Ballelli, S. —2001— La vegeta-
zione erbacea, arbustiva e preforestale del piano mon-
tano dell'Appennino piemontese (Valli Borbera e Curone
- Italia) — Fitosociologia 38(1): 125-151.
Ceschin, S. & Salerno, G. —2008— La vegetazione del
basso corso del Fiume Tevere e dei suoi affluenti (Lazio,
Italia) — Fitosociologia 45(1): 39-74.
Costanzo E., Furnari F. & Tomaselli V. —2009— A phyto-
sociological survey on the main plant community types
of alpine and sub-alpine belt in the Sibillini Mountains
(Central Apennines, Italy) — Lazaroa 30: 219-250.
Conti, F., Abbate, G., Alessandrini, A. & Blasi, C. (Eds.) —
2005— An annotated checklist of the italian vascular
flora — Palombi Ed. Roma.
Conti, F., Alessandrini, A., Bacchetta, G., Banfi, E., Barbe-
ris, G., Bartolucci, F., Bernardo, L., Bonacquisti, S.,
Bouvet, D., Bovio, M., Brusa, G., Del Guacchio, E.,
Foggi, B., Frattini, S., Galasso, G., Gallo, L., Gangale,
C., Gottschlich, G., Grunanger, P., Gubellini, L., Iiriti,
G., Lucarini, D., Marchetti, D., Moraldo, B., Peruzzi, L.,
Poldini, L., Prosser, F., Raffaelli, M., Santangelo, A.,
Scassellati, E., Scortegagna, S., Selvi, F., Soldano, A.,
Tinti, D., Ubaldi, D., Uzunov, D. & Vidali, M. —2007—
Integrazioni alla checklist della flora vascolare italiana
— Nat. Vicentina 10(2006): 5-74.
Cutini, M., Stanisci, A. & Pirone, G. —2002— L'alleanza
Berberidion vulgaris in Appennino centrale (Italia cen-
trale) — Fitosociologia 39(2): 31-50.
Di Pietro, R. —2009— Observations on the beech woods of
the Apennines (peninsular Italy): an intricate biogeogra-
phical and syntaxonomical issue — Lazaroa 30: 89-97.
Di Pietro, R., Azzella, M.M. & Facioni, L. —2010— The
forest vegetation of the Tolfa-Ceriti Mountains (Nor-
thern Latium — Central Italy) — Hacquetia 9: 91-150.
DOI: 10.2478/v10028-010-0002-2.
EC (European Commission) —2007— Interpretation Ma-
nual of European Union Habitats, vers. EUR 27 — Eur.
Comm. DG. Environ. 144pp.
Foggi, B., Gennai, M., Gervasoni, D., Ferretti, G., Rosi, C.,
Viciani, D. & Venturi, E. —2007— La vegetazione del
SIC Alta Valle del Sestaione — Parlatorea 9: 41-78.
Foggi, B., Gennai, M., Gervasoni, D., Viciani, D., Rossi, G.,
Tomaselli, M. —2010— Analisi fitosociologia dei prati
a Nardus stricta e Brachipodium genuense dell'Appen-
nino tosco-emiliano — 105° Congresso Società Botanica
Italiana, Milano, Agosto 2010.
Gabellini, A., Viciani, D., Lombardi, L. & Foggi, B. —
2006— Contributo alla conoscenza della vegetazione
dell'Alta Garfagnana Appenninica (Toscana settentrio-
nale) — Parlatorea 8: 65-98. 
Gerdol, R. & Tomaselli, A. —1988— Phytosociology and
ecology of stream vegetation in the summit region of the
northern Apenniness — Boll. Mus. St. Nat. Lunigiana
6-7: 89-93.
Hruska, K. —1988— Vegetazione nitrofila dei corsi d'acqua
del versante adriatico dell'Appennino centrale — Acta
Bot. Barc. 37: 253-256.
REFERENCES
Bruno Foggi & al. Vegetation of the Verdiana River valley in the northern Apennines
178LAZAROA 32: 153-178. 2011
Recibido: 18 mayo 2010
Aceptado: 6 julio 2011
Landi, M. & Angiolini, C. —2010— Osmundo-Alnion
woods in Tuscany (Italy): a phytogeographical analysis
from a west-European perspective — Plant Biosys. 114:
93-110. DOI:10.1080/11263500903361036.
Michl, T., Dengler, J. & Huck, S. —2010— Montane-sub-
alpine tall-herb vegetation (Mulgedio-Aconitetea) in
central Europe: large-scale synthesis and comparison
with northern Europe — Phytocoenologia 40: 117-154.
DOI: 10.1127/0340-269X/2010/0040-0377.
Oberdorfer, E. —1983— Süddeutsche Pflanzengesellschaf-
ten. Teil III — Suttgart-New York, G. Fischer Verlag.
Oriolo, G. & Poldini, L. —2002— Willow gravel bank thic-
kets (Salicion eleagni-daphnoides (Moor 1958) Grass
1993) in Friuli Venezia Giulia (NE Italy) — Hacquetia
1/2: 141-156.
Pedrotti, F. —1982— La végétation de l'ancien bassin la-
custre de Gubbio (Italie centrale) — Doc. Phytosoc.VI:
221-243.
Pedrotti, F. —1995— Nota sulla vegetazione degli ambienti
umidi della bassa Valsugana (Trentino) — Doc. Phyto-
soc. 15: 417-449.
Pignatti, S. —1982— Flora d'Italia. Voll. 1-3 — Edagricole.
Bologna.
Pirone, G. —2000— La vegetazione ripariale nei versanti
nord-orientali del Gran Sasso d'Italia e dei Monti della
Laga (Abruzzo, Italia) — Fitosociologia 37(2): 65-86.
Podani, J. —2002— SYNTAX V — Scientia Publishing,
Budapest. 
Poldini, L. & Sburlino, G. —2005— Terminologia fitoso-
ciologica essenziale — Fitosociologia 42(1): 57-69.
Rameau, J.C., Mansion, D. & Dumé, G. —1993— Flore Fo-
restière Française. Guide écologique illustré. Vol. 2
Montagnes — Ministère de l'Agriculture et de la Pêche.
Darantiere, Dijon-Quetigny.
Rivas-Martínez, S. —1995— Bases para una neuva clasifi-
cation bioclimatica de la tierra — Folia Bot. Matritensis
16: 1-29.
Rivas-Martínez, S. —2008— Globalbioclimatics — http:
//www.globalbioclimatics.org
Rivas-Martínez, S., Díaz, T.E., Fernández-González, F.,
Izco, J., Loidi, J., Lousã, M. & Penas, A. —2002— Vas-
cular plant communities of Spain and Portugal. Addenda
to the syntaxonomical checklist of 2001 — Itinera Geo-
bot. 15(1-2): 1-922.
Šilc, U. —2003— Vegetation of the class Salicetea purpureae
in Dolenjska (SE Slovenia) — Fitosociologia 40(2): 3-27.
Siligardi, M., Avolio, F., Baldaccini, G., Bernabei, S., Bucci,
M.N.S., Cappelletti, C., Ciutti, F., Floris, B., Frances-
chini, A., Mancini, L., Minciardi, M.R., Monauni, C.,
Negri, P., Pineschi, G., Pozzi, S., Rossi, G.L., Spaggiari,
R., Tamburro, C. & Zanetti, M. —2007— IFF 2007 In-
dice di funzionalità fluviale — Manuale Apat Roma. 
Stanisci, A. —1997— Gli arbusteti alto montani dell'Appen-
nino centrale e meridionale — Fitosociologia 34: 3-46.
Tomaselli, M., Del Prete, C. & Manzini, M.L. —1996—
Parco Regionale dell'Alto Appennino modenese: l'am-
biente vegetale — Regione Emilia Romagna. Grafiche
Zanini, Anzola dell'Emilia (BO).
Ubaldi, D. —2003— La vegetazione boschiva d'Italia —
CLUEB, Bologna.
Vagge, I. —1996— La vegetazione ad Aruncus dioicus
(Walter) Fernald nell'Appennino Ligure — Coll. Phyto-
soc. 24(1995): 873-879.
Viciani, D. & Gabellini, A. —2000— Contributo alla conos-
cenza della vegetazione del Pratomagno (Toscana orientale):
le praterie di crinale ed il complesso forestale regionale del
versante casentinese — Webbia 55(2): 297-316.
Van Der Maarel, E. —1979— Transformation of cover-
abundance values in phytosociology and its effect on
community similarity — Vegetatio 39: 97-114.
Willner, W. —2002— Syntaxonomischen Revision der süd-
denmitteleuropäischen Buchenwälder — Phytocoenologia
32(3): 337-453. DOI: 10.1127/0340-269X/2002/0032-
0337.
